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This is in response to the Amendment dated December 19, 2005. The text of 
those sections of Title 35, U.S. Code not included in this action can be found in a prior 
Office action. 

The finality of the rejection of the last Office Action has been withdrawn in view 
of the new grounds of rejection. 

Response to Arguments 

Claim Rejections - 35 USC § 1 12 

Claims 1-4, 6-11 and 14 have been rejected under 35 U.S.C. 112, second 
paragraph, as being indefinite for failing to particularly point out and distinctly claim the 
subject matter which applicant regards as the invention. 

The rejection of claims 1-4, 6-1 1 and 14 under 35 U.S.C. 112, second paragraph, 
has been withdrawn in view of Applicants' amendment. 

Claim Rejections - 35 USC § 103 

Claims 1-4 and 6-11 have been rejected under 35 U.S.C. 103(a) as being 
unpatentable over Stevens (US Patent No. 4,416,748). 

The rejection of claims 1-4 and 6-1 1 under 35 U.S.C. 103(a) as being 
unpatentable over Stevens has been withdrawn in view of Applicants' remarks. 
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Allowable Subject Matter 

The indicated allowability of claims 12-18 is withdrawn in view of the new 
grounds of rejection. Rejections based on the new grounds follow. 

Claim Rejections - 35 USC §112 

Claims 6 and 7 are rejected under 35 U.S.C. 112, second paragraph, as being 
indefinite for failing to particularly point out and distinctly claim the subject matter which 
applicant regards as the invention. 
Claim 6 

lines 2-3, it appears that the "free radicals" are the same as those recited in claim 
1 , line 4. However, it is unclear if they are. If they are, then it is suggested that the word 
- the - be inserted after the word "form". 

Claim 7 

lines 2-3, "prior to irradiating of the gas stream to form the free radicals that react 
with the ammonia in the gas stream" lacks antecedent basis. 

Claim 1 , line 2, recites "irradiating the gas stream with UV light". 

Claim 1 , lines 4-5, recites "forming free radicals that remove a hydrogen atom 
from the ammonia to form NH 2 ". 

This claim limitation in claim 7 combines two separate steps that are unrelated in 
claim 1. Claim 1 never recites that the irradiating step and forming step are the same or 
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even combined. 

Claim Rejections - 35 USC § 102 

The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 
A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
States. 

Claims 1-3, 7-8 and 10-11 are rejected under 35 U.S.C. 102(b) as being 
anticipated by Stevens (US Patent No. 4,416,748). 

Stevens teaches a method for removing ammonia (= NH 3 -> NH 2 + H) [col. 1, line 
15) from a gas stream (= flue gases) comprising: 

(a) irradiating the gas stream with UV light (col. 1, lines 10-12); 

(b) maintaining a NO x concentration in the gas stream at a concentration 
level sufficient to maintain in the gas stream an active set of free radical chain 
reactions (= sensors are located in the duct and in the stack, the former sensors 
being responsive to the concentrations of S0 2 and/or A/Ox and serving to 
increase the rate of addition of NH 3 as the concentrations of S0 2 and/or NO x 
increase (col. 5, line 60 to col. 6, line 2). This teaching would have suggested to 
one having ordinary skill in the art that the NO x concentration in the gas stream 
was maintained at a concentration level. This concentration level would have 
been sufficient to maintain in the gas stream an active set of free radical chain 
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reactions (= NH 2 + NO -> N 2 + H 2 0 and NH 2 -> N 2 0 + H 2 0) [col. 1, lines 16-25] 
because the process is continuous (= the process is applied to a flowing stream 
of the gas ) [col. 1 , lines 39-40]); 

(c) forming free radicals (col. 2, lines 12-23 and lines 63-68; and col. 3, 
Table 1 ) that remove a hydrogen atom from the ammonia to form (inherent); and 

(d) reacting the NH 2 with NO x to form N 2 and H 2 0 (col. 1 , lines 16-25). 
The NO x includes NO and N0 2 (col. 1 , lines 16-25) and wherein the N0 2 /NO 

concentration ratio is maintained generally at a value of less than 10 (inherent). 

A set of free radicals formed to react with the ammonia is derived from nitrogen 
oxides, carbon monoxide, hydrocarbons, and water vapor (= when the mixture is 
irradiated with the UV light in the wavelength range of about 170 to about 190 nm, NO x 
continues to be removed by amino radicals as a result of reactions (1), (2), and (3). 
Additionally, below about 190 nm there is considerably formation of OH radical due to 
photolysis of water vapor which is present as a matter of course in flue gas streams ) 
[col. 2, lines 12-23 and lines 63-68; and col. 3, Table 1]. 

The gas stream includes an initial NO x concentration upstream from the location 
where the gas stream is irradiated and a succeeding NO x concentration at or down 
stream from the area where the gas stream is irradiated (col. 7, lines 20-26; and Fig. 1). 

The method further comprises removing particulate matter (= electrostatic 
precipitator) from the gas stream prior to irradiating the gas stream to form the free 
radicals that react with the ammonia in the gas stream (col. 5, lines 35-40; and Fig. 1 ). 
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The intensity of the irradiation falls in the range of 100-2,000 microwatts per 
square centimeter (= about 10 18 to 10 19 photon/cm 2 ) [col. 7, lines 29-33]. 

Disassociated hydrogen atoms form H 2 0 and hydroperoxy free radicals, and 
wherein the formed hydroperoxy free radicals continue to initiate oxidation reactions 
involving ammonia (inherent) [col. 1, lines 13-25, Equations (1), (2) and (3)]. 

Disassociated atoms form H 2 0 and hydroperoxy free radicals (inherent) [col. 1 , 
lines 13-25, Equations (1), (2) and (3)]. 

Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

I. Claims 4, 6 and 9 are rejected under 35 U.S.C. 1 03(a) as being unpatentable 
over Stevens (US Patent No. 4,416,748) as applied to claims 1-3, 7-8 and 10-11 above. 
Stevens is as applied above and incorporated herein. 

The method of Stevens differs from the instant invention because Stevens does 
not disclose the following: 

a. Wherein the succeeding NO x concentration is at least 50% of the initial 
NO x concentration, as recited in claim 4. 

Stevens teaches that percentage reductions of NO x that will be required 
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in any given case will depend on the initial concentrations of NO x present in the flue gas 
and the levels of NO x concentration that is desired to achieve in stack gas passed to the 
atmosphere (col. 7, lines 20-26). 

It would have been obvious to one having ordinary skill in the art at the time the 
invention was made to have modified the succeeding NO x concentration described by 
Stevens to wherein the succeeding NO x concentration is at least 50% of the initial NO x 
concentration because the succeeding NO x concentration is a variable that would have 
depended on what one having ordinary skill in the art would have desired to achieve in 
stack gas passed to the atmosphere. 

Furthermore, this is well within one having ordinary skill in the art dependent 
upon the environment to which the exhaust stream will pass which would be most suited 
for the safety of the environment, absent evidence to the contrary. 

b. Irradiating the gas stream with UV light in the spectral range of 230 to 370 
nanometers to form free radicals that react with the ammonia, as recited in claim 6. 

Stevens teaches that desirably, the radiation includes at least one component 
with a wavelength in the range of about 180 to 270 nm. There is some tendency during 
the present reaction for combination of NH 2 radicals to occur, yielding 
hydrazine which is poisonous, NH 2 + NH 2 -> N 2 H 4 . Hydrazine is a strong absorber of 
radiation in the wavelength range about 180 to about 270 nm, and dissociates to re- 
form the amino radical, N 2 H 4 + hv -> 2 NH 2 . By employing a source of ultraviolet light 
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including one or more components in the wavelength range 180-270 nm, the content of 
hydrazine in the reaction mixture can be kept to acceptably low levels by its re- 
conversion to free NH 2 radicals (col. 4, lines 11-34). 

It would have been obvious to one having ordinary skill in the art at the time the 
invention was made to have modified the method described by Stevens by irradiating 
the gas stream with UV light in the spectral range of 230 to 370 nanometers to form free 
radicals that react with the ammonia because the content of hydrazine in the reaction 
mixture would have been kept to acceptably low levels by its re-conversion to free NH 2 
radicals as taught by Stevens (col. 4, lines 1 1-34). 

The reason or motivation to modify the reference may often suggest what the 
inventor has done, but for a different purpose or to solve a different problem. It is not 
necessary that the prior art suggest the combination to achieve the same advantage or 
result discovered by the Applicants. In re Linter 458 F.2d 1013, 173 USPQ 560 (CCPA 
1972); In re Dillon 919 F.2d 688, 16 USPQ2d 1897 (Fed. Cir. 1990), cert, denied, 500 
US 904 (1991); and MPEP § 2144. 

c. Filtering particulate matter from the gas stream and providing a two-stage 
irradiation process where one irradiation stage is employed prior to filtering the 
particulate matter and the second irradiation stage is employed after filtering the 
particulate matter, as recited in claim 9. 

It would have been obvious to one having ordinary skill in the art at the time the 
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invention was made to have modified the method described by Stevens by filtering 
particulate matter from the gas stream and providing a two-stage irradiation process 
where one irradiation stage is employed prior to filtering the 
particulate matter and the second irradiation stage is employed after filtering the 
particulate matter because the repetition of steps to provide the same results is well 
within the skill of one having ordinary skill in the art. The concept of duplication is not 
patentable. St. Regis Paper Co. v. Bemis Co. Inc., 193 USPQ 8, 11 (7th Cir. 1977). 
While this decision relates to the duplication of parts, there is no reason why such 
duplication cannot be extended to a process step. 

Furthermore, Stevens teaches one irradiation stage employed prior to filtering the 
particulate matter (Fig. 1a) and one irradiation stage employed after filtering the 
particulate matter (Fig. 1). 

II. Claims 12-18 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Stevens (US Patent No. 4,416,748) in combination with Kupper et al. (US Patent No. 
5,219,544) 

Stevens is as applied for reasons as discussed above and incorporated herein. 

The method of Stevens differs from the instant invention because Stevens does 
not disclose the following: 

a. directing a raw feed into a pyroprocessing system of a cement manufacturing 
facility, and heating the raw feed as the raw feed moves through the pyroprocessing 
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system; 

b. directing the heated raw feed through at least one kiln that forms a part of the 
pyroprocessing system to produce cement clinker; and 

c. heating the pyroprocessing system and directing the resulting gas stream 
through the pyroprocessing system, as recited in claim 12. 

Stevens teaches that the photolysis reaction may be applied to all flue gases 
obtained from conventional combustion processes (col. 9, line 65 to col. 10, line 8). 

Like Stevens, Kupper teaches the reduction of the content of S0 2 and/or NO x in 
flue gas. Kupper teaches that the flue gas is an exhaust gas from plants for the 
production of cement clinker. The exhaust gas frequently contains in addition to NO x , 
NH 3l SO x , HCI as well as heavy metals and trace pollutants which can lead to emission 
problems (col. 1 , lines 58-64). The plant for the production of a cement clinker contains 
a preheater 1 which serves for preheating and at least partial deacidification of the raw 
material and a rotary kiln 2 which serves for final burning of the preheated and 
deacidified material (col. 5, lines 46-65; and Fig. 1). 

It would have been obvious to one having ordinary skill in the art at the time the 
invention was made to have modified the method described by Stevens by directing a 
raw feed into a pyroprocessing system of a cement manufacturing facility, and heating . 
the raw feed as the raw feed moves through the pyroprocessing system; directing the 
heated raw feed through at least one kiln that forms a part of the pyroprocessing system 
to produce cement clinker; and heating the pyroprocessing system and directing the 
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resulting gas stream through the pyroprocessing system because when the photolysis 
reaction is applied to a flue gas obtained from a conventional combustion process such 
as the production of cement clinker, the plant for the production of the cement clinker 
would have contained a preheater 1 which serves for preheating and at least partial 
deacidification of the raw material and a rotary kiln 2 which serves for final burning of 
the preheated and deacidified material as taught by Kupper (col. 5, lines 46-65; and Fig. 
1 ), and thus, steps (a), (b) and (c) would have been carried out. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Edna Wong whose telephone number is (571 ) 272- 
1349. The examiner can normally be reached on Mon-Fri 7:30 am to 4:00 pm. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Nam Nguyen can be reached on (571) 272-1342. The fax phone number 
for the organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 



Application/Control Number: 10/643,062 



Art Unit: 1753 



Page 12 




